Abstract-Non-similar solutions are cslablishcd for the boundary layer flow of a homogeneous incompressible Ruid ol second grade past a wedge placed symmetrically with respect to the flow direction. The variation of the skin-friction with rcspccl IO the non-Newtonian parameters is discussed.
INTRODUCTION
In recent years there has been some interest in the boundary layer flows of non-Newtonian fluids. Srivatsava [ 11 and Rajeswari and Rathna [2] investigated boundary layer flows of the incompressible Rivlin-Eriksen fluid of second order for the stagnation flow problems. Beard and Walters [3] studied boundary layer flows of more general elastico-viscous fluids by employing a perturbation analysis. Recently, Rajagopal et al. [4] have looked at the boundary layer flows of fluids of second grade and they point out that care has to be exercised in such analysis which could otherwise be fraught with inherent inconsistencies.
In this paper we study the Falkner-Skan flows of a homogeneous incompressible fluid of second grade, i.e., the flow past a wedge placed symmetrically with respect to the flow direction. The Cauchy stress Tin a fluid of second grade is related to the fluid motion in the following manner (cf. Truesdell and No11 [5]) T = -PI + PA, + ci,A2 + a,A;,
where p is the pressure, /l the coefficient of viscosity and a1 and a2 material moduli which are usually referred to as the normal stress coefficients. The kinematical tensors Al and A2 are defined through (cf. Rivlin and Ericksen [6])
d where v denotes the velocity and -the material time derivative. dr The model (1) has been the object ofdetailed study in recent years. While the model (1) can be considered as a second order approximation of a simple fluid in the sense of retardation (cf. Coleman and No11 [7] ), since the relation (1) is properly invariant it has also been employed as an exact model for some fluids. An analysis based on the assumption that the model is exact and is compatible with thermodynamics in the sense that all motions of the fluid meet the Clausius-Duhem inequality and the assumption that the specific Helmholtz free energy be a minimum in equilibrium yields (cf. Dunn and Fosdick [S]) ~1 2 0, aI 2 0 and a, + a2 = 0.
(3H
In this paper we shall assume that (1) is a model in the sense of a second order approximation.
BOUNDARY LAYER EQUATIONS
We now proceed to derive the boundary layer equations for the plane flow of an incompressible fluid of second grade. Substituting (1) into the balance of linear momentum divT+pb=pg, and making use of the fact that the fluid can undergo only isochoric motion since it is incompressible, i.e., (6b)
(6~)
We have assumed that the body force b is conservative, i.e., b = grad 4. Also, A denotes the Laplacian, v, denotes the partial derivative of v with respect to time, /VI and /AlI the usual norm of a vector v and the trace norm of A, respectively.
In the case of steady plane flow, equation (6) The usual boundary layer arguments that U, &, 
where U, is the velocity of the main flow outside the boundary layer. Equation (9) can be non-dimensionalized in the usual manner by scaling the velocities with respect to U, and the lengths x and y with respect to a characteristic length L. The Reynolds number can also be eliminated from the above equation by the use of a further transformation which scales velocities with the square root of the Reynolds number. Thus, we obtain the following non-dimensional forms of the continuity and boundary layer equations (the bar quantities representing the non-dimensional forms) g+g=o, 
On substituting (17) into (15) and (16a) and (16b) and equating powers ofr: one obtains the following equations at zero-th and first order, respectively:
Introducing the similarity transformation 
The appropriate boundary conditions are 
ii, = Y.
In equation (24) the primes are differentiations with respect to q. Equation (24) Table 1 .
We next solve (28), subject to the boundary conditions (29). The equation (28) is first written as a first-order system. The derivatives are then approximated by centered-difference gradients and averages centered at the midpoints of the net defined by where the ratio of adjacent intervals, k, is a constant is employed. The distance from the surface to the jth station is given by:
Linearization is achieved by the method of quasilinearization and the resulting system of algebraic equations are then solved by a block-tridiagonal factorization technique (cf. Na [ 11 I). The method is unconditionally stable and second-order accurate. Table 2 gives the initial slopes of the first-order solution,f'r'(0), for the same /?s as in Table  2 , and plotted in Fig. 1 .
Equation (34) indicates that when p is small and E is negative, the skin friction decreases with increasing 1~1. However, if p is large and E is negative, the skin friction increases with increasing 1.~1. Such a reversal is the result of the change ofsign off;'(O) shown in Fig. 1 . On the other hand, ifs is positive, the skin friction increases with E for small p and decreases with I: for large fl. Figures 2 and 3 show the variation of S;(q) with respect to rl for ,G = 0.1 and p = 1, respectively. The curves, as can be seen, are qualitatively different. 
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